The gender gap in achievement is one of the main challenges that face the educational system in Jordan. Since 1989, educational reform plans have attempted to reduce gender gap in achievement. However, the gender gap in science achievement according to PISA 2015 was higher than that of other participating countries. This study aimed to show the trends, and determine the factors associated with the gender gap in science achievement. The data were obtained from 7267 students, who participated in PISA 2015. Descriptive statistics and multiple regression methods were used, for which the results showed that the gap became wider with the same direction since 2006. In addition to that, the study findings suggested that environmental awareness, and sense of belonging to school are the most important factors associated with gender gap among other personal factors.
Introduction
Educational policies in different countries focus on achieving equity and equality in access to educational services. Also, Jordan is interested in achieving equity and equality through set of educational policies. These policies include: increase access to basic and secondary public education, increase establishing kindergartens, empower students with special needs, and focusing on the poor and remote areas to reduce gaps in educational achievement (MoE, 2018) .
Jordan has implemented a number of educational reform programs since 1989. These programs are: the first educational reform program (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) , and the Educational Reform for Knowledge Economy (ERfKE) for two stages, the first one (2003) (2004) (2005) (2006) (2007) (2008) (2009) , and the second phase (2010) (2011) (2012) (2013) (2014) (2015) . However, the achievement of students in science and mathematics has continued to decline since 2007, and the gender gap in science and mathematics achievement continued since the first educational reform program .
In this context, Fergusson and Harwood (1997) mentioned that there is an evidence of the existence of a gender achievement gap in many developed countries, as they mentioned that the statistics show that the performance of females is much better than the performance of males in all stages of schooling in some countries, as females getting best results in school, and then they join the university in large numbers. In Jordan, the statistics showed that the proportion of female students to male students at undergraduate level in 2016 was (106.7%), while the proportion of women in the Jordanian labor force was (13.2%) only (Department of Statistics, 2017) .
Jordan is far from achieving gender equality, according to Gender Gap Index for 2015 issued by the World Economic Forum (WEF) Jordan ranked 140 th internationally and 14 th at the regional level in terms of gender equality. Furthermore, women achievement in 2014 has been declined from (74) to (93). The Program for International Students Assessment in it is six cycle (PISA , 2015) showed that the gender gap in science achievement for students aged 15 years amounted to (39) for the favor of females. Also, it showed that the gender gap in mathematics amounted to (14) points for the favor of females (OECD, 2016) . In addition to that, the study of International Trends In Mathematics and Science Study (TIMSS , 2015) for the eighth grade students, showed that the gender gap was significant in science and mathematics achievement for the favor of females, as the gap was (42) in science, and (19) in mathematics (Abu Libdeh ,Tweissi & Ababneh, 2017 ) . Hammer (2003) revealed that the gap in student achievement is mirror to the variation in school and home life, and he pointed out a combination of factors that contribute to the creation of this variation including the extent of parents' engagement in their children 's education, teacher preparation and experience, the quality of school curricula, and the class size. Furthermore, Sahranavard and Hassan (2012) indicated the existence of a number of researches that showed a link between achievement in science and gender, including the research of (Erickson & Farkas , 1991) , ( Bacharach et al., 2003), and (Preckel et al., 2008 ) , as some of the studies showed that males are better than females in science, such as (Martin,Mullis & Gonzalez, 2000 ) .
Educational literature refers to many variables vary in it is strength and direction of their relationship to students achievements in various school subjects, as Galdas and Bankston (1997) and Sirin (2005) mentioned that the economic and social factors are one of the strongest predictors of achievements, Rivkin, Hanushek & Kain (2005) , as well as Swinton, Thomas, Benjamin & Howard (2010) indicated that the teacher characteristics, which include teacher educational and academic preparation, and training programs that he had received, and his years of experience are variables related to the students achievement. Moreover, the study conducted by Akyuz (2014) showed that TIMSS 2011 mathematics scores of eighth-grade students were positively affected by self-confidence in mathematics, and home educational resources. In addition to that, the study conducted by Quintano, Costellano & Longobardi (2012) revealed that the effect of the economic and social status of the student in Italian students achievement in PISA was little, although it was statistically significant, and that the time spent by students in solving homework, enjoy science, and awareness of environmental issues were the strongest predictors of student achievement in science. In a study conducted by Chang (2008) , which was aimed to examine the trends of differences in achievement, self-esteem in science ability, and valuing science based on the TIMSS 1999 and TIMSS 2003 data, the results of the analysis showed that gender differences in achievement have become less over time, and that differences in gender achievement at low levels of performance have been favorable for females. In high-performance levels, male performance is better than female performance, the results also showed that gender differences in self-esteem in science ability, and valuing science were not in line with differences in achievement. In addition to that, the study conducted by Yip, Chiu & Ho (2004) which was utilized PISA 2003 Hong Kong data showed that no statistically significant differences in science achievement by gender. Indeed, the achievement of males is higher than the achievement of females in levels of percentiles that exceed or equal to 75.
A study conducted by Steinmayr and Spinath (2009) , which that aimed to investigate the differences in achievement between male and female, according to some traits associated with a student's personality and student's motivation, as the students 'grades in mathematics and their point averages were used. Also, the five major personality factors of the students were measured as well as their intelligence and motivation. The results showed that the females' scores were better than the males' scores after controlling the intelligence variable. Furthermore, Camminatiello, Palette & Speziale (2012) showed that the school-based management, and the standards-based accountability have a significant effect on student achievement based on the analysis conducted for (57) participated in PISA 2006. Mohammadpour , Kalantarrashidi & shekarchizadeh (2015) carried out a study aimed to investigate the variation in science achievement as function to the factors related to the student, school, and the country participated in TIMSS 2007. The study used the data for (134123) eighth grade students enrolled in (4511) schools in (29) countries, and it used a multilevel technique. The results showed that the science achievement is influenced by factors that are associated to students more than the factors that are associated to school or country. Moreover, the results showed that the student attains higher scores when he or she has confidence in science, his or her families economic and social status is high, and when students spend less time in non-academic activities and do homework. In addition to that, the school achievement is higher, when the school has a positive climate, located in the city, has no problems with students' presence , and do not suffer from lack of resources for science education . Roman and Goiricelaya (2012) found that differences in culture and social norms across countries and across regions within the same country are crucial determinants in understanding gender differences in PISA 2009 test scores: girls perform relatively better in both math and reading in societies where gender equality is enhanced, and the effect varies over the distribution of scores. In addition to that, they found substantial evidence for the intergenerational transmission of gender role attitude, especially from mothers to daughters, as the performance of girls -not that of boys, is better in families where the mother works outside home.
The modern life cannot be envisioned without science. Science and technology have changed the face of humanity in communications, medicine, transport, industry, pharmacy, and also in the destructive military industries. Science has a clear location in the cultural heritage of humanity, as it is part of human history (Espinose, 2005) . Consequently, Progress in any society depends on it is interest in science. Therefore, improving science instructional strategies, and achieving equity and equality in science education is the key to strength scientific and technological capabilities of Jordan in the future.
In this context, the Sustainable Development Goals (SDG) adopted by the United Nations Educational, Scientific and Cultural Organization (UNESCO), specifically the fourth objective is focusing on the principle of equity in education, as it states "ensure inclusive and equitable quality education and promote lifelong opportunities for all" and this objective is linked to the principle of "Gender equality inextricably linked to the right to education for all" (UNESCO, 2016). Jordan sets the necessary plans to achieve and harmonize educational policies with the educational global goals, so the researchers believe on the importance of utilizing PISA 2015 database to inform the educational policies in terms of achieving equity in science education.
The purpose of this study is to explore the indices associated with gender gap in science achievement. Different indices at the student and school level are important for investigation. The school level indices determined as school location, class size, number of available computers per student at modal grade, educational leadership, instructional leadership, professional development, teachers participation, shortage of educational material, index proportion of science teachers with ISCED level 5A and a major in science, index science specific resources Student behavior hindering learning, teacher behavior hindering learning. The student-level indices were highest education of parents, home educational resources, ICT resources, and index of economic, social and cultural status, subjective well-being: sense of belonging to School, environmental awareness, inquiry-based science teaching and learning practices, teacher support in science, and classes of the student's choice. These indices were investigated using multiple regression analysis using the Program for International Students Assessment (PISA) 2015 database.
What is the Program for International Students Assessment (PISA)?
The Program for International Students Assessment (PISA) aims to determine to what extent the 15-years students acquiring the fundamental skills and knowledge in mathematics, science and Reading literacy that help them to participate actively in the community, as the study supervised by the Organization for Economic Co-operation and Development: OECD.
The study was conducted for the first time in 2000, as the focus of the study was on reading, and it was implemented for the second time in 2003, where the focus was on mathematics, and the third cycle was in 2006, where the focus was on science, so as the study in every cycle focus periodically in a specific domain. The length of the study cycle is three years, and the focus of PISA2015 was on Science Literacy. Jordan participated for the first time in this study in 2006, and continued participation in the consecutive cycles: 2009, 2012, and 2015. It is worthy to note that the study offers other options for participants' countries such as Financial Literacy, and Global Competencies. The study also shifted since 2015 to Computer Based Assessment (CBA), as Paper-Based Assessment (PBA) considered an option for some countries, where, Jordan chose to participate as PBA-Country since 2006.
The study tools consisted of two main components: tests and questionnaires. The test items organized in a certain way in (30) booklets, as each booklet includes four clusters distributed in a certain format that cover two or three domains, and students sit for two hours to perform the test. In the 2015 cycle, the study included a questionnaire for the student, as the student provides information about the economic and social situation surrounding him, and on his learning style and strategies, in addition to that each school principal should answer the items of the school questionnaire, which includes demographic information about the school as well as information about educational climate.
Science Literacy
The process of scientific literacy assessment is particularly important in PISA study, because the acquisition of scientific and technological knowledge in a society is an indicator of the ability of individuals to participate actively in it, so this kind of knowledge has become a priority for the countries that wish to prepare their societies for life, and in improving their standard of living.
Scientific and technological issues are a real challenge for individuals at the personal, national, and global levels. This motivates officials at the national level to determine the ability of individuals to act when addressing and responding to these issues, especially when this is considered a preliminary indicator by which we can predict the way of how individuals will respond in the future against life situations related to science and technologies, so the focus in the science literacy is on the extent to which students possess the main competencies in this domain. The scientific Literacy assessment in PISA interests in assessing to what extent students explain phenomena scientifically, evaluate and design scientific survey, interpret data and evidence scientifically.
Participating Countries in PISA2015
The Program for International Student Assessment is a standardized international assessment that is developed by the participating countries and the international expertise bodies that technically supervise the study, as this assessment administered to students at the age of 15 years. The number of countries participating in the program is (43) countries during the first cycle (2000), and it was increased to (41) The content of this assessment covered the areas of mathematics, science, and reading. The Assessment does not depend heavily on the students' mastery of the school curriculum, but depends on the knowledge and skills that students need at age (15) year, as it focuses on understanding the principles, mastering processes, and employing the principles and process in different situations in each of the areas covered by the assessment.
For Jordan, this assessment is classified as a paper-based test. The duration of this test is two hours per student. The test items are a mixture of multiple choice items and open-ended items, where the total number of items in 2015 was (271), and different booklets with different questions administered to a different group of students. In addition to that, the students answer (30) minutes-questionnaire includes items on the students, student's home, and the student's learning style. In addition to that, a school questionnaire is also distributed to be filled by the principals, as it needs to (20) minutes. It includes items on issues related to the school.
Research questions
The study's main questions are:
1-What are the magnitude and trend of the gap in science achievement between males and females over time?
2-What are the main factors associated with the student and the school that contribute to the gap in science achievement between males and females in PISA2015?
Method
This study is an exploratory study that utilizes the Program for International Students Assessment (PISA) 2015 database. Different variables at student and school level were explored through multiple regression technique to identify variables associated with gender gap in science achievement.
Data source
This study utilizes the Program for International Students Assessment (PISA) 2015 database in order to answer research questions 1 and 2, whereas to answer research question 1 the database for the cycles 2006, 2009, 2012 and 2015 were utilized. PISA uses a two-stage stratified random sampling design. At the first stage, schools were selected at random, and at the second stage 35 students selected at random from each school.
In the Program for International Students Assessment (PISA) 2015, the data collected through the school questionnaire, the student's questionnaire and the science test in the international database. The data were downloaded from the site of the Organization for Economic Co-operation and Development: OECD (OECD, 2016).
Sample
The Jordan sample size is (7267) students enrolled in (250) schools out of which (2464) are female students. Table (1) shows the distribution of the schools and students by gender. The distribution of the sample according to the school location is shown in the table (2). 
Study variables

The dependent variable
The dependent variable in this study is the science achievement scores for students participated in PISA2015 which were reported on a common scale with a mean (500) and standard deviation (100). Indeed, the study has a specific design by rotating the items over the (30) booklets developed in PISA2015 in which not all students received the same items. Therefore the Item Response Theory (IRT) was employed to generate a distribution of plausible values for each student, where (10) plausible values estimated for each student in this cycle. Consequently, the ten plausible values were used in the analysis as a dependent variable through utilizing (IDB Analyzer) software (IEA, 2017) .
Independent variables
For the purpose of this study, the indices derived by PISA are used as independent variables, where all indices derived based on the items from the student's questionnaire and school questionnaire were selected for further investigations. The indices, then subject to two steps of analyses which are:
Testing the significance of the correlation coefficient between science achievement scores and the indices, where the index is reserved if the correlation coefficient is statistically significant at (α=0.05). † 61 schools are Coed schools Table 3 and Table 4 show the correlation coefficients between the schools and students indices and the science achievement. Testing the statistical differences between males and females by the selected indices were examined in step 1, as these indices included in the regression models.
The results of the above two steps are reported in the appendix (1). The results presented in the appendix indicated that the differences in science scores means by home educational resources, ICT resources, sense of belonging to school, environmental awareness, and class size were statistically significant at (α=0.05).
Statistical analysis
The analysis method is articulated as follows:
1-To answer research question 1, T-test for independent samples were used to test the differences between the means of males and females' science achievement by years. In addition to that, line-chart was drawn to clearly show the trend of the gap between males and females. 2-To answer research question 2, hierarchical regression analysis was used in a way that revealed the contribution of a certain index in interpreting the science achievement variation between male and female students. The following variables and/or index were interred to the regression analysis as control variables: student gender, school location, index of economics' social, and cultural status, and highest education of parents.
Results
The gender gap in science achievement was continued over the years 2006, 2009, 2012, and 2015, as it was (28) in 2006 increased to (39) in 2015, the differences between achievements means for female and male students were significant at the level of significance (α=0.05) in favor of female students in all PISA cycles. Moreover, the gender gap in science achievement was the highest among all participating countries in PISA 2015 (OECD, 2016) . Table (5) shows the gap in terms of it is the magnitude and direction between male and female in all cycles. Figure 1 shows the trend of the gender gap in science achievement for PISA 2006 PISA , 2009 PISA , 2012 PISA , and 2015 . The maximum gap was in 2012 and the minimum gap was in 2006.
Figure 1: The Trend of Gender Gap in Science Achievement During 2006-2015
Simple regression analysis was performed to test the significant differences between males and females (Model 1), as the results showed that the (39) score difference is statistically significant at (α=0.05). Table ( 6) showed the simple regression output. In the second step (Model 2), the science scores not only controlled by gender but also by the location of the school, as the second multiple regression model showed that location has a significant regression coefficient where it is (T) value equal to (6.08). Consequently, the determination coefficient increased from (5%) to (10%), and the difference between female mean achievement and male mean achievement reduced to (38) scores. Table (7) shows the regression output for the second model. In the third model (Model 3), index of economic, social-cultural status (SCS), and the highest education of parents were entered to multiple regression, as the results revealed that student gender, school location, and index of social, economic and cultural status are significant at (α=0.05) whereas, it appeared that the highest education of parent isn't significant at (α=0.05). Furthermore, it was shown that the difference between female mean achievement and male mean achievement is decreased from (38) to (37), and the change of (R 2 ) is (7%). Table ( 8) shows the result of the third multiple regression. In order to examine gender difference in science achievement after controlling over the remaining set of indices which are: a sense of belonging to School, class size, environmental awareness, home educational resources, and ICT resources. The result indicated that all indices are significant at (α=0.05) except class size, and ICT resources indices. Consequently, the change of (R 2 ) is increased from (17%) to (29%). Table ( 9) shows the result of the complete multiple regression model. 
Conclusions
Gender gap in science achievement is a big challenge for Jordan's education system. Since 2006, the trend of the gap revealed that, the improvements did not occur over the time. During the past 15 years, two large education reform programs were implemented to address issues related to curricula, teachers, early childhood education, and school buildings. Indeed, marginal effects were recorded in terms of the education quality as an outcome of these education reforms, and the gender gap in science achievement remained inherent to the education system. The persistence of the gender gap in achievement since 20006, according to PISA data, raises serious questions about the effectiveness of the educational polices, which focused partly on reducing the gap. There is no doubt that several reasons have led to the survival of the gender gap in science achievement, and this requires a profound rethinking of educational policies, so that the gender gap issues are taken into account in the development of curricula and teacher training. This finding is in line with Fergusson and Harwood (1997) study, where they mentioned that, there are an evidences of a gender gap in achievement in many developed countries, as they reported that the statistics show that the performance of females is much better than the performance of males in all stages of schooling in some countries, where females getting the best results in school, and then they join the universities in large numbers. Saheranavard and Hassan (2013) indicated that, number of researches showed a link between achievement in science and gender, including the research of (Erickson & Farkas, 1991) , ( Bacharach et al., 2003), and (Preckel et al., 2008) . Some of the studies showed that males are better than females in science, such as the study of (Martin, Mullis & Gonzalez, 2000) .
As the study findings indicated, the factors that are associated with gender gap in science achievement are: school location, environmental awareness, ESCS, sense of belonging, home educational resources, and the highest educational parents. Obviously, all of these factors are related to the student except the school location. These results are consistence with the results of some studies such as the study conducted by (Quintana, Costellano & Longobardi, 2012) and the study conducted by (Akyuz, 2014) . However, the results of the current study differ with the results of other studies, for example the study findings showed that, the class size has no statistically significant effect on the science achievement gap, this result wasn't in line with (Hammar, 2003) findings. The reason might be the difference in social, cultural, and other contextual factors between various contexts.
The results of the current study showed that some variables related to gender gap in science achievement are demographic variables such as highest educational level for parents, home educational resources, and Economic-Social and Cultural Status (ESCS), as it is difficult to propose educational interventions to control the level of their impact on science achievement. On the other hand, the results of the study showed that there is a strong effect of environmental awareness variable on gender gap in science achievement. This result of the study suggest that students who have the ability to explain environmental phenomena, predict how changes to an environment will affect the survival of certain species, and interpret the scientific information provided on the labeling of food items, and use scientific evidences to change attitudes toward environment issues score higher than their peers. This result is consistent with the result of the study conducted by Akyuz (2014) , which showed that awareness of environmental issues is one of the strongest predictors of students' achievement in science.
Another conclusion of this study is that sense of belonging variable has positive effect on the gender gap in science achievement. Therefore, students' feelings about school, such as feeling lonely, feeling happy at school, feeling that he is part of the school and not stranger, are all variables that contribute to making a difference in science achievement. There are differences in science achievement between rural and urban schools in Jordan. The results of the study showed that this factor contributes to the gender gap in science achievement, as the rural school seems to differ in many aspects from the urban school, including teacher's characteristics, availability of educational resources, and the learning-teaching environment in general.
In conclusion, this study may help decision makers adopt gender-sensitive educational policies in aspects related to curricula and textbooks, and teacher training. The learning -teaching environment within the schools can be enhanced to increase student interaction. Moreover, the educational policies should pay more attention to male schools to bridge the gap between male and female students. On the other hand, environment clubs can be activated in male schools to increase awareness of environmental issues. The study recommends conducting a qualitative study to understand more deeply and comprehensively the factors that contribute to gender gap in science achievement. 
